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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

ACTUAL WEIGHT AND BALANCE REPORT 

FOR 
BOILERPLATE STACK NO. 2Z 

SECOND VEHICU FOR DYNAMIC TESTS 

INTRODUCTION 
i 

. ,  

. .  

The actual weight and balance determinations of Boilerplate Stack No. 27 
Command Module and Service Module have been conducted by the Apollo Weight 
Control Group at  the Space and Information Systema Division of North American 
Aviation, Inc. 
obtained by weighing thf module i n  two horizontal positions, rotating the 
module approximately 86 30" counterclockwise about the  X axis between the 
Zirs'c ana second positions. 'Ine Service Module weight and centers of gravity 
were obtained by weighing t h e  module in the horizontal and ver t ical  planes. 
lo actual weight and balance determination has been made of t h e  Launch Escape 
System due t o  the unavailability of a weight and balance fixture at this time. 
Weight and balance data f o r  t h e  Spacecraft LEM Adapter (SLA) i a  not available 
for  the same reason. Therefore, LES and SLA weight and balance data is baqsd 
on calculated values. 

The weight and centers of gravity of the  Command Module were 

Attitudes of the  module weighing8 along w i t h  the centers of gravity 
derived from each weighing are l i s t e d  below: 

ASSEMBLY CENTER OF GRAVITY 

Command Module (Horizontal-Fir& Position) 
Command Module (HorizontalSecond Position) 

Service Module (Vertical) 

X, Y and 2 

Y and Z 
Service Module (Horizontal) X 

The weights and centers of gravity derived were obtained by the use of 
the  AU-154 Quotentiometer with the Hl&-Ol+l Revere load cells.  
are required t o  account for  loca l  llG1t forces since the standard weights used 
f o r  calibration are  trimmed t o  the local 'ICn forces a t  the calibration 
station. 
calibration s ta t ion and Downey, California are  negligible. 

No corrections 

Any additional corrections t o  account for "GI1 forces between the 

A weight monitoring program was used a f t e r  the a d u a l  weighing8 of the 
Connuand Module and Service Module t o  account for changes made after the 
modules were weighed. 
and/or removed are  itemized on the page following the Weight and Balance 
calculation Sheets . 

The weights and centers of gravity of the items added 

1 
SID 69-143-13 



N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

The Weight, Center of Gravity and Iner t ia  Sumoary, Page 3 and 4, presents 
the  actual weights of the Conmnd Module and Service Module and t h e i r  centera 
of gravity based on the actual weighings. The hunch Escape System and the 
Spacecraft LEN Adapter weights and balance are baaed ent i re ly  on calculated 
valueta. 
Page 4 shows the ballast changes required f o r  an LES of approximately 7,700 
pound control might .  

The manents of iner t ia  of a l l  modulee are also calculated values. 

Pages 5 through 16 present t h e  derivation of the actual weights and 
centers of gravity of the  Ccplrmand Module and Service Module. 
corrections made due t o  shortages a t  the  time of weighing. 
f o r  each of the two weighed components indicates t h e  average of the  two 
attitude weighings. 
t he  hunch Escape Syatcm and Spacecraft LEN Adapter have been obtained. 

Included are 
The s ~ r y  page 

This report w i l l  be reissued after the  actual weights of 

Pages 17 through 20 show a functional weight breakdown s-rg of the  
various modulea. 
f o r  a manufacturing variation, indicatLng the wet@+. rsqq*L-- tc &a %he 
book values agree with the actual might .  

Since the boilerplate stack is t o  be used fo r  dymdc tests, a large 
percentage of t h e  weight of t h e  module8 ia i n  ballart units or simulated 
equipent  it-. "herre it- are all ranovable i n  order t o  be able t o  
dmulate a great variety of loading conditions. 
a list of a l l  it- that a re  ramvable on the LES, Campand Module ard Service 
Module, giving t h e i r  weight and centera of gravity. 

The C m n d  Module and Service Module a l s o  show the weight 

Pages 21 through 27 prwent 

Page8 28 through 35 presents a seriw of weight distribution curves. 
Included are distribution8 fo r  the hunch Fmape Syatcm gross weight a d  
IES ballast only; the  C a s p e n d  Module gross weight; t he  Service Module groes 
weight (including full water ballast in the  propellant tanks); Service k h l o  
migh t  empty (no water ballart in propallant tanks but including a l l  other 
ramovable it-); and t h e  curva showing water ballast i n  one each of the  SPS 
fuel and oxidizer tanks. 
p o d 8  and i n  the oxidizer tank t h e  weight is 10,862 poundr. Theee -tor 
ballast weights are based on a uni t  weight of 62.5  pounds per cubic foot. 
Irregularities a t  the  beginning and end of the  cylindrical  section of the 
water  ballast curve8 a r e  due t o t h e  f ac t  t h a t  the  tangency of the curved 
bulkhead and cylindrical  section do- not occur a t  one of t h e  f ive  inch- 
incranenta wed in the distribution curvw. 

The ballast  water weight i n  the f'wl tank is 8,617 

The dhenaional diagram r h m  the  Apollo Spacecraft & stations which 
have an origin 998.7 inchem aft  of t h e  tangency of the Camvrnd Module 
s t ructure  mold l ine.  
t h e  Saturn Booster position. 

Also shown is t he  re la t ion of the Apollo spacecraft and 
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WEIGHT AND BALMCE DATA 3- 

CoBaZAwD ?lorn - HORIZONTAL 

FIRST POSITION 

VoUa10 No. B/P #2? Reaorded By J. A. 

m.- Downey, California mte hrfomed 8-12-64 



t 

WEIGHT AND BALANCE DATA S€BET 

SECOND p0,SJTION 

Rooordad J. A. Hughes 

h t a  F r r i o d  8-U-6h 

SID 63-43-13 
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JlBT (AS MODIFIED) 110988.7 y43.241 475130 I 0.67i 7326 [ 5.30' 58288 1 
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CORRECTIONS To ACTUAL WEIGHT AND BALAmCE 

BOILERPLATE STACK NO. 27 

COMMAND MODULF: 

ADDED BALLAST++ 

B16-301095-5 
-5 
-5 
-5 
-5 
-5 
-5 
-5 
-5 
-5 
-5 
-5 
-5 
-5 
-5 
-5 

B16-301095-5 

- 
1 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 - 

WEIGHT 

(1056.6) 

55.7 
111.2 
u3.2 
55.7 
55.5 
55.6 
55.6 
55.6 
55.6 
55.6 
55.6 
55.6 
55.6 
55.6 
55.6 
55.6 
55.6 

CENTER OF GRAVITY 

&b 

(35.7) 

1084 . 3 
1081.7 
1081 . 7 
1084 . 3 
in i i  n 

1ol4.0 
l0U . 0 
1014.0 
lOl4 . 0 
1ol4.0 
lClq.0 
1ol4.0 
10U . 0 
1014.0 
1014.0 
lOl4.0 
loll+ . 0 

*Y* . U 

18.0 
13.2 
0.0 

-11 4 
1e.7 
W.1 
45.9 
48.6 
48.4 
29.7 
18.6 
2.6 
-8.9 
-29 9 
-40 . 8 
-48.3 
-48.7 

2, 

(-12.4) 

-0.6 
-11 9 
-18.1 
-13 .1 

h5 .i( 
26.5 
16.9 
5.0 
-6 .& 
-38.8 
-45.2 
-48 9 
-48 . 1 
-38.9 
-26.9 
-7.4 
4.1 

if'llE BALLAST WEIGHTS ARE BASED ON THE ACTUAL A V E R A a  WEIGHT AND INCLUDE 
BOLTS, NUTS AND WASHERS 

8 
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N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

+ 
CENTER OF QLAVITP 

I= WEIGHT 
&* ya 1 za 

TWO HORIZONTAL WEIGHINGS (Page 7)  10988.7 1043.24 0.67 5.30 

COMMAWD MODULE 10989 1043.2 0.7 5 03 
* 

WEIGHT AND CEUTER OF CRAVfTY SUMMARY 

BOIIERPLATE STACK NO. 27 

COMMAND M O D m  

.wPg TRANSmE Xc STATIONS TO X ,  STATIONS ADD 
1OOO.O TO THE Xc STATION. THEREFORE X, STATION 43.24 
IS EQUIVALENT TO X, = 1OOO.O + 43.24 = 1043.2& or 1043.2 

9 
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~ETEXMINATION WAD GROSS ZERO CORRECTED AVERAGE 
NUMBER C F U  RJUDING READING READING READING 

I 

1 R e d  15Sl+l+ -300 152U 

2 61 - Y 53hl 

3 15516 - 100 2 1 . 6  

15250e3 

WIGHT BND BALBEJCE DATA SHEET 

SERVICE M O D U  - HORIZONTAL 
R -R A 

+z A 

Beam Vo. 4 

-Y 

Beam No. 5- 

Be~m Yo. 2 

A -CY 

Locking A f t  

Vehicle No. B/p #27 

Location Downev. California 

B 

.Recorded By T. N. Hunt 

Date Performed 7 Octobc?r 1- 

I I I I I I I 

SID 63-143-13 
VERIFIED BY: 
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1 
i 

x 

WBIGHT AH) C A I C U U T I O Y  S m  

It 

b 

YSEm 

I A Red 15250.3 3826.6 - - 3824.6 

mcT ILU) AVWLGL 1H)ICITIcD BUOYAlJm GRAVlTp 
POINT QSLL m 1 # ;  UBDGm C(3EzR25cTIOI C-ION 

I 

, E  Blue 23316.7 58LO. 2 - 3 

I 

8129 7 C m  WBDCIIII A l D  X a 

USIx;HT DWIVATIOH 

I 

912.0 7413914 b 

1 
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N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION S Y S T E M S  DIVISION 

TOTAL CORFEXTION +344.7 

- 'I'n?-??CTTONS "QAJTUAL ;@,IGHT KJD S<LAbJCE 

SERVICE N C D U U  - HO3IZOMTAL 

BOILERPLATE NC. 27 

961.8 

T e n s i o n  T i e  
RCS Engines 
B17-330108 Heat Exchangers 
Sly-330109 Valve 
B17-320150 Fairing 
B17-340107 Line 
B17-340108 L i n e  
B17-340106 L i n e  
24396424 Elbow 
MS 24392-D24 Union 
MS 28741-244111 Hose 
MS 28781-2h-0194 Hose 

6.3  
105.6 
31.0 
15.0 
173 . 7 

1-5, 
1.7 
0.8 
1.7 
0.3 
4.6 
2.1 

999.5 
958.9 
836.7 
835.8 
1005.2 
836 i 9 
836.9 
825.7 
828.1 

828.1 
828.1 

825.7 

12 



SERVICE MODULE - VERTICAL 

7 -. , I 

3 d 

a 

f 

+7 

%-tion A - A  
Vehicle No. R/P #27 

Location Date Porfomed+- 

REACTION mINT c 

vlmlmxl BY: 



WEIGHT AND MUICE CALCULATION SHEET 

MEET 

k ?ed 1~671.. 7 3697. b - - 3607 L 

RBACT IIzbD A-GB INDICATED BUOIANCP GFtAVITP 
POINT CELL REIDIE WEIGHT CCIIRIETION CCRRECTIOI 

I 

, F  Y e l l o w  -4723.7 3710.7 - - 3710.7 

J R'liie 3 lt97?.0 1769-2 - - 17hQ. 3 

S m V I C E  MOWlE - VWTICAL 

,Add - Correction (Paee 151 13R?-7 1 - 7  71 Ah -1 n - - .2 

C- BIGHT Am CG (f-2) 8156.3 0.78 6355 -0.34 -2770 - 

X -z 
I 

tZ Section 8-1. 



N O R T H  A M E R I C A N  A V I A T I O N ,  INC. SPACE and INFORMATION SYSTEMS DIVISION 

BOILE3PLATE NO. 27 
J 

ITEEi :BIGHT CENTER OF GWVI”Y , 

(LBS 1 Y z 
Tension Ties 6.3 0 .o 0.0 
ilCS Engines 105.6 0.0 0.0 

B17-330109 Valve 15.0 36.2 33.4 
B17-320150 Fairing 173.7 4.9 -7.7 
B17-340107 Line 1.9 -48.8 -28.5 
R17-340108 TLne 1.7 46.9 41.5 
P17-340106 Line 0.8 65.7 11.5 
24396424 El  bow 1.7 46.0 6.0 
MS 24392-D24 Union 0.3 56.0 1.0.0 
brc 287i,i-~!,-~! 11 ycpp 1, .6 V.P “ . .I 
1‘5 287/+1-2h-O?.Q4 HOSF? 2.3. -16.0 -55.0 
V17-320201-189 Doubler & Bond 9.0 0.0 0.0 
V17-331928-3 P l a t e  1.1 0.0 0.0 
V17-331928-5 Plate 1.1 0.0 0.0 
R17-330111 SPS Tank - He 873.0 0.0 0.0 
B17-330106 Eracket 3.5 50.6 38.3 
B17-330107 Bracket 3.3 -45.5 -39.2 
€317-330121-3 Plate 0.4 70.5 9.5 
B17-340106 Line 0.8 -21.9 -63.5 
R17-330122-3 Plate  0.4 -25.0 -68.3 
R17-340103 Cover 22.0 0.0 0.0 
V17-320201 Bonding 8.4 0.0 0.0 
KS 9096-24 Elbow 0.7 46 .0  -6.0 
RS 24401-24D Elbow 1.3 38.5 -23.0 
NS 24400-D24 Nut 0.3 23.5 -28.0 
7000 D24 Socket 5.2 23.5 -28.0 
7005-E-24 Nipple 2.8 23.5 -28.0 
9202 M4-56 Screw 1.3 0.0 0.0 
YS 24392-D21+ Union 0.6 5 .o 2.0 
HS 287-41-24-0200 Hose 2.2 5.0 2.0 
?!S 994-21; Fl.bow 3.4 0.0 0.0 
M2 9099 Nut 0.2 -15.3 -2.0 

TOTAL COL’TIONS +l283.7 1.7 -1 .O 

B17-330108 Heat Exchangers 31.0 11.6 -2.8 

7 n  

COELRFCTIONS TO ACTUAL k E I G H T  AND BALANCE 

SERVICE ?IOQUL3 - VERTICAL 

15 
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‘J~XIGHT AND CENTER OF GRAVITY SWARY -- 
BOILZRFUTE STACK NC. 27 

LSERVICS NODULE -- - 
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N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

STElUCTURE 

Tower 
Escape Motor Skir t  
Ballast Enclosure 
Nose Cone 
Attaching P a r t s  
Tower Insulation 
Ski r t  Insulation 

-- 

WEIGHT BREAKDOWN S W R Y  

LAUNCH ESCAPE SYSTEX 

BOILERPLATE STACK NO. 27 

Ballast - Total Capacity 
Provisions 

PROPUISION 

Escape Motor ( Iner t )  
Jett ison Motor ( Iner t )  
Jet t ison Motor Skir t  
Pitch Control Motor ( Iner t )  

279 
220 
227 

35 
13 
182 
10 

1500 
16 

TCTAL WEIGHT 

17 

966 

1 C l L  
A,*" 

5363 

4787 
438 

89 
49 

7845 



N O R T H  A M E R I C A N  A V I A T I O N ,  INC. SPACE and INFORMATION SYSTEMS DIVISION 

BASIC STRUCTURE 

Structure 

Ballast 

MANUFACTURING VARIATION 

TOTAL 

WF,IGHT BREAKDOWN SUMMAIiY 

COEMAND MODULE 

BOILERPLATE STACK NO. 27 

11013 

3951 

7062 

-24 

10989 

18 
63-U3-13 
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. . , .. . . . . ; 5 . m  

WEIGHT BREAKDOWN SUMMARY 

SERVI CE NODULE: 

BOILERPLATE STACK NO. 27 

BASIC STRL'CTURE 

Basic Body Structure - Center Section 
Secondary Structure 
Separation Provisions and Attach 
Fairing - Command Module t o  Service Module 
Miscellaneous 

ENVIRON4J3JTAL CONTROL SYS"EE 

Water Glycol Circuit 
Common Items - SmD 

ELECTRICAL POWER SYSTEM 

Power Source - Fuel Cell 
Electrical  Provisions 

MAIN PROPUISION 

Fuel System 
Oxidizer System 
Pressurization System 
Engine System 

REACTION CONTROL SYSTEM 

Fuel System 
Oxidizer System 
Pressurization System 
Engine System 
Structural  Provisions 

MANUF'A C " R I N G  VARIATIONS 

TOTAL 

1677 
313 

6 
174 
24 

34 
ll 

1792 
2 

616 
690 
921 
691 

321 
597 
21 
165 

70 

2194 

45 

1794 

2918 

1174 

18 

6143 
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STRUCTURE 

Basic Structure 

Ballast 

WEIGHT BREXDOWIJ SUI4MARY 

SPACECRAFT LEN ADAPTETt 

BOILERPLATE STACK NO. 27 

3u9 

k26 

TOTAL 

20 
sID 63-u-I.3 
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i 

LAUNCH ESCAPE SYSTpl 

BOILERPIATE STACK NO. 27 

V15-300411 - 3 B a l l a s t  

V15-3004u. - 5 B a l l a s t  
V15-3004l1 - 5 B a l l a s t  

V15-300411 - 5 Ballast 

V15-3004ll - 5 Ballast 
V15-3004ll - 5 Ballast 

VU-300411 - 5 Ballast 
Vl5-3004ll - 5 Ballast 

V15-300411 - 5 Ballast 
VU-300411 - 5 Ballast 

VU-300411 - 7 Ballast 
Vl5-300l+l1 - 7 Ballast  

V15-3004U - 7 Ballast 

vij-3wi,ji - 5 

V15-3004l.l - 5 B a l l a s t  
V15-3004l.l - 5 B a l l a s t  

V15-300411 - 7 B a l l a s t  

V15-3004ll - 7 B a l l a s t  

NOTES: 1. 

2. 

3. 

4. 

5 .  

NO 
REQ 
- 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 - 

WEIGHT 
.- 

100 
100 
100 
100 
100 
100 
100 
lo(! 
100 
100 
100 
100 
100 
40 
40 
I;@ 
40 
40 

Xa 

U36.0 
1437 0 
ut37 8 
l438.6 
1439.4 
1440.2 
1w.0 
1441.8 
~ 2 . 6  
3.443 -4 
1444.2 
W5.0 
l445.8 
U 6 . 5  
1447.1 
1447.7 
l448.3 
l448.9 

The Ballast weight shown above indicate nominal weights f o r  
a maximum t o t a l  o f1500 pounds. 
are 0.0. 

The Y and Z centers of gravi ty  

VU-3004I.l-3 Ballast is always on the  bottosn of the  stack, and 
runs from s t a t i o n  (&) = l435.5 t o  U36.6. 

VI.5-3004ll-5 B a l l a s t  (I2 pieces) are 0.8 inches thick each. I n  
the  maximum stack they run from s t a t ion  (&) = l436.6 t o  W6.2. 

Vl5-3004ll-7 Ballast ( 5  pieces) a re  0.6 inches thick each. 
the  maximum stack they run from s t a t ion  (Xa) = W 6 . 2  t o  l449.2. 

In 

For any variat ion in  t h e  Ballast requirements be sure t o  allow 
f o r  a moment change of t h e  remaining V15-300432.-7 pieces when 
Vl5-3004l.l-5 s have been removed . 

*Centers of gravity are i n  the  NASA Reference system except that the  longitudinal 
(&) has an origin 998.7 inches below the  Command Module s t ructure  mold line. 

21 
SID 43-143-13 
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FIEMOVABU I"ES 

COMKANI) MODULE 

BOILERPLATE STACK NO. 27 

ITEM 

B16-301095 - 7 Weight, - 8 OPP. 
B16-301095 - 7 Weight, - 8 OPP. 
B16-301095 - 7 Weight, - 8 OPP. 
B16-301095 - 7 Weight, - 8 OPP. 
B16-301095 - 8 Weight 
B16-301095 - 8 Weight 

B16-301095 - 7 Weight, - 8 OPP. 
B16-301095 - 7 Weight 
Bl6-301095 - 7 Weight, - 8 OPP. 
B16-301095 - 7 Weight, - 8 OPP. 
B16-301095 - 7 Weight, - 8 OPP. 
B16-301095 - 11 Weight, - I2 OPP. 
B16-301095 - 7 Weight, - 8 OPP. 
B16-301095 - 7 Weight 
B16-301095 - 7 Weight, - 8 OPP. 
B16-301095 - 7 Weight, - 8 OPP. 
B16-301095 - 7 Weight, - 8 OPP- 
B16-301095 - 7 Weight 
B16-301095 - 7 Weight, - 8 OPP. 
B16-301095 - 8 Weight 
B16-301095 - 8 Weight 
B16-301095 - 8 Weight 
B16-301095 - 7 Weight, - 8 OPP. 
S16-301095 - ll Weight, - 12 OPP. 
B16-301095 - 7 Weight 
B16-301095 - 8 Weight 
B16-301095 - 7 Weight, - 8 OPP. 
B16-301095 - 7 Weight, - 8 OPP. 

B16-301095 - 7 Weight, - 8 OPP, 
B16-301095 - 8 Weight 
l316-301095 - 7 Weight, - 8 OPP. 
B16-301095 - 7 Weight, - 8 OPP. 
B16-301095 - 7 Weight, - 8 OPP. 
B16-301095 - 7 Weight, - 8 OPP. 

rll6-3QlQqg = 7 w s 4  -h+ 

Bl6-301095 - 11 Weight, - 12 OPP. 
e nnn 

# V G A e & A U y  - U U S E .  

B16-301095 - ll Weight, - I2 OPP. 

NO 
REQ 

2 
2 
2 
2 
1 
1 
2 
2 
2 
1 
2 
2 
2 
2 
2 
1 
2 
2 
2 
1 
2 
1 
1 
1 
2 
2 
1 
1 
2 
2 
2 
2 
1 
2 
2 
2 
2 - 

WEIGHT 

54.5 
54.5 
54.5 
54.5 
27.3 
27.3 
54.5 
51.2 
54.5 
27.3 
54.5 
54.5 
54.5 
51.2 
54.5 
27.3 
54.5 
54.5 
54.5 
27.3 
54.5 
27 03 
27.3 
27 e 3  
54.5 
51.2 
27.3 
27 *3 
54.5 
54.5 
51.2 
54.5 
27.3 
54.5 
54.5 
54.5 
54.5 

CENlXRS OF GRAVITY* 

Xa 

1042 . 9 
1042 . 9 
1042 . 9 

1042 . 9 

IC42 . 9 
1042 . 9 
1042 . 9 
1042 . 9 
1042.9 
1042 . 9 
1042 . 9 
1042 . 9 
1042.9 
10M. 9 
1042.9 
1032.9 
1032.9 
1032.9 
1032.9 
1032 . 9 
1032.9 
1032.9 
1032.9 
1032 . 9 
1032.9 
1032.9 
1032.9 
1032.9 
1032.9 
1032.9 
1032.9 
1032.9 
1022.0 
1022 . 0 
1022 . 0 

1042 9 

1042 9 

Y 

-11 . 8 
-28.0 
-55 -0 
-57.7 
-55 -1 
-51.2 
-28 '7 
-20 9 
-12.6 
-4.0 

25 04 
51.9 
55 *1 
57.1 

4.8 

-27 a6 
-54 2 
-56.9 

12.8 

28.2 

-11 . 6 

-54 2 
-50 4 
-46.9 
-28 2 
-20*5 
-4.0 
25 -4  
31*4 

54.2 

47.0 

-11.5 
-27.0 

51.0 

56.8 

12.6 

-53.2 

z 
-56 e 3  

-50.1 
-16 9 

0.0 
17.1 
26.4 
4V.8 
53.5 
56.0 
57.3 
56.0 
51.6 
25.1 
17.1 
-8.6 

-50 0 
-57.2 
-55 e 2  
-49 04 
-16 . 6 

0.0 
16.9 
26 .o 
31.8 
29.0 
52.6 
56 03 
50.8 
47.0 
24. 8 

-8.4 
-31.6 
-55.2 
-54.5 
-he. 5 
-16 .3 

16.8 

%enters of gravity are  in t h e  NASA Reference system except tha t  the  longitudinal 
(Xa) has an origin 998.7 inches below the Command Module structure mold l ine.  
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N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

REMOVABLE I"ES (CONT.1 

COMMAND MODULE 

BOILERPLATE STACK NO. 22 

ITEM 

B16-301095 - 7 Weight, - 8 OPP. 
S16-301095 - 8 Weight 
B16-301095 - 8 Weight 

B16-301095 - 11 Weight, - l2 OPP. 

E16-301095 - 8 Weight 

B16-301095 - 7 Weight, - 8 OW. 
B16-301095 - ll Weight, - 12 OPP. 
B16-301095 - 7 Weight, - 8 OPP- 
B16-301095 - 7 Weight, - 8 OPP. 

B16-301095 - 7 Weight, - 8 OPP. 

B16-301095 - 11 Weight, - I2 OPP. 
B16-301095 - 7 Weight, - 8 OPP. 
B16-301095 - ll Weight, - 12 OPP. 
B16-301095 - 7 Weiat, - 8 OPP. 
B16-301095 - 11 Weight, - I2 OPP. 
B16-301095 - 7 Weight, - 8 OPP. 

S16-301095 - 7 Weight, - 8 OPP. 
B16-301095 - 11 Weight, - 12 OPP. 
B16-301095 - 7 Weight, - 8 OPE 
B16-301095 - ll Weight, - 12 OPP. 
B16-301095 - ll Weight, - l2 OPP. 
B16-301095 - 7 Weight, - 8 OPP. 
B16-301095 - 7 Weight 
B16-301095 - 7 Weight 

B16-301095 - 7 Weight, - 8 OPP. 
B16-301095 - 12 Weight 
B16-301095 - 7 Weight 
B16-301095 - ll Weight 

B16-301095 - 7 Weight, - 8 OPP. 

B16-301095 

B16-301095 - 7 Weight 

U. WeiRht, - 12 OPP. 

B16-301095 - ll Weight, - 12 OPP. 
B16-301095 - 7 Weight, - 8 OPP. 

B16-301095 - 7 W d @ t ,  - 8 OPP. 
B16-301095 - 12 WeQht 

B16-301095 - 11 Weight, - 12 OPP. 

B16-301095 - 7 Weight, - 8 OPP. 

B16-301095 - 7 Weight 

NO 
REQ 

2 
1 
1 
2 
2 
2 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1 
1 
1 
2 
1 
1 
1 

WEIGHT 

54.5 
27.3 
27 .3 
54.5 
51.2 
51.2 
27.3 
27.3 
54.5 
51.2 
54.5 
54.5 
51.2 
54.5 
54.5 
54.5 
25.6 
51.2 
54.5 
51.2 
54.5 
51.2 
54.5 
51.2 
54.5 
51.2 
54.5 
51.2 
54.5 
51.2 
54. 5 
27.3 
27.3 
27.3 
54. 5 
25.6 
27 .3 
25.6 

CENTERS OF GRAVITY* 

Xa 

1022.0 
1022.0 
1022.0 
1022.0 
1022 . 0 
1022 ,o 
1022 .o 
1022.0 
1022 00 
1022.0 
1022.0 
1022 . 0 
1055 09 
1055.9 
1055.9 
1055.9 
1055 09 
1055 9 
1055.9 
1055 09 
1055.9 

1055.9 
1055 9 

lo55 9 
lo55 -9 
1055 09 
1055.9 
1055 -9 
1055 09 
1055.9 
1055.9 
1062 . 8 
1062 . 8 
1062 . 8 
1062 . 8 
1062 . 8 
1062.8 
1062 . 8 

Y 

-55 . 7 
-53.2 
-49.5 
-27.8 
-20 . 1 

-4 20 
4.4 

17.6 
50.1 
53 03 
63.1 
12.5 

-43 6 
-47 . 7 
-52 3 
-52.3 
-50.5 
-33 0 
-26 -4 
-19 0 
-11.5 
-3.8 
4.2 

43.6 
47.5 
50.5 
52.3 
52.9 
52.3 
32.8 
25.8 

-43 . 7 
-46 2 
4 7  8 
-47 . 8 
-46 1 
-35.4 
-30.5 

2 

0.0 
16.5 
25.6 
48.2 
51.8 
55.3 
55.4 
52.8 
24.3 
16.4 
-8.3 

-54.3 
-29.5 
-22 6 
-7.8 
0.8 

15.7 
41.1 
45.6 
49 04 
51.4 
52.5 
52.5 
29.7 
23 .O 
15.6 
8.0 
0.0 

-7.8 
-41 2 
-45 . 9 
-20 . 7 
-u.2 
-7.1 
9.3 

14.3 
32.7 
37.6 

%enters of gravity are i n  t h e  NASA Reference System except t h a t  t he  longitudinal 
(Xa) has an origin 998.7 inches below t h e  Command Module structure mold line. 
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N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

ITEM 

C m  MODULE 

BOILERPLATE STACK NO. 27 

Bl 
B1 
Bl 
Bl 
Bl 
Bl 
Bl 
E l  
Bl 
Bl 
Bl 
B1 
Bl 
B1 
Bl 
Bl 
E1 
Bl 
B2 
E1 
B l  
Bl 
E1 
Bl 
Bl 
Bl 
Bl 
Bl 
Bl 
Bl 
Bl 
Bl 
Bl 
Bl 
Eu 
Bl 
B3 

.6-301095 - 7 Weight, - 8 OPP. 

.6-301095 - ll Weight, - I 2  OPP. 

.6-301095 - 7 Weight,- 8 OPP. 

-6-301095 - 7 Weight,- 8 OPP. 
.6-301095 - 7 Weight 
.6-301095 - 7 Weight, - 8 OPP. 
.6-301095 - ll Weights- l2 OPP. 

.6-331395 - K@i@G, - E GTT. 

.6-301095 - 7 Weight, - 8 OPP. 

.6-301095 - ll Weight, - l2 OPE 

.6-301095 - 7 Weight, - 8 OPP. 

.6-301095 - ll Weight, - 12 OPP. 

.6-301095 - 7 Weight,- 8 OPP. 

.6-301095 - 7 Weight 
-6-301095 - 7 Weight 
.6-301095 - 7 Weight, - 8 0. 
.6-301095 - 7 Weight 
-6-301095 - 7 Weight 
.6-301095 - 7 Weight 
.6-3010% - 7 Weight 
-6-301095 - 7 Weight, - 8 OPP. 
.6-301095 - 7 Weight 

-6-301095 - 7 Weight, - 8 OPP. 
-6-301095 - I 2  Weight 
.6-301095 - 8 Weight 

.6-301095 - 7 Weight, - 8 OPP. 
-6-301095 - 8 Weight 
.6-301095 - 8 Weight 

.6-301095 - 3 Weight, - 4 OPP. 

.6-301095 - 3 Weight, - 4 OPP. 

.6-301095 - 3 Weight, - 4 OPP . 

-6-301095 - 8 Weight 

-6-301095 - 7 Weight 

h-301095 - 7 Weight, - 8 OPP. 
-6-301095 - 3 Weight, - 4 OPP. 
-6-301095 - 3 Weight 

-6-301095 - 4 W e i g h t  

- 
NO 
ElEQ 

2 
2 
2 
2 
2 
1 
2 
2 
2 
2 
2 
2 
2 
1 
1 
2 
1 
1 
1 
1 
2 
1 
1 
2 
1 
1 
1 
2 
2 
1 
1 
2 
1 
2 
2 
1 
2 - 

WEIGHT 

54.5 
51.2 
54. 5 
51.2 
54.5 
27.3 
54.5 
5;. 2 
54.5 
51.2 
54.5 
51.2 
54.5 
27.3 
27.3 
54.5 
27.3 
27.3 
27.3 
27.3 

27.3 

54.5 
25.6 
27.3 
27.3 
54.5 
54.5 
27.3 
27.3 
40.0 
20.0 
40.0 
40.0 
20.0 
40.0 

54- 5 

27.3 

CENTERS OF c;RAVITp* 

xa 
1062 . 8 
1062.8 
1062 . 8 
1062.8 
1062 . 8 
1062.8 
1062.8 
lvol .8  
1062 . 8 
1062 . 8 
1062 . 8 
1062.8 
1062.8 
1062 . 8 
1069 . 9 
10690 9 
1069.9 
1069.9 
1069 . 9 
1069 . 9 
1069.9 
1069 . 9 
1069.9 
1069.9 
1069.9 
1069.9 
1069.9 
1069.9 
1069.9 
1069.9 
1069.9 
1076 . 1 
1076.1 
1076.1 
1076 . 1 
1076.1 
1076 . 1 

.e/- 

Y 
-24.0 
-17.5 
-6.3 
-3.5 
3.8 
35.5 
43.5 
i+6.i 
47.7 
48.3 
47.7 
30.0 
23.5 
-35.5 
-32.1 
-39.6 
-41. 8 
-43.2 
-43.8 
-43.3 
-37.8 
-32.1 
-21. 8 
-15 8 
-3.1 
3.5 
32.1 
39.3 
43 03 
43.2 
41.8 
-36.5 
-20.1 
-14.6 
-2.9 
3.2 
36.3 

Z 

w. 7 
44.9 
47.0 
48.0 
47.9 
32.7 
2l.O’ 
G.3 
7.3 
0.0 
-7.1 
-37.6 
-42.0 
-32. 5 
-29 5 
-18.7 
-13.8 
-6.5 
0.0 
6.6 
21.8 
29-5 
37- 8 
40.6 
43.5 
43.5 
29.6 
19.0 
6.5 

-6 .5  
-12.7 
-17 3 
34.9 
37-6 
40.3 
40.2 
15.6 

Wontem of gravity are  i n  the NASA Reference 8ystem axcept tha t  the longitudinal 
(Xa) ha8 an origin 998.7 inch- below the Cmnand Module structure mold line. 

A.  



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

RENOVABIZ ITEMS (CONT. 1 
COMMAND MODUIE 

B O I I I A l %  STACK NO. 27 

ITEM 

B16-301095 - 3 Weight, - 4 OPP. 
B16-301095 - 4 Weight 
B16-301095 - 3 Weight, - 4 OPP. 
B16-301095 - 4 Weight 
B16-301095 - 4 Weight 
~16-301wy5 - i i  weight, - 12 GFF. 
B16-301095 - 9 Weight 
B16-301095 - 9 Weight 
B16-301095 - 9 Weight 
B16-301095 - 9 Weight 
EQ6-301095 - 9 Weight 
B16-301095 - 9 Weight 
B16-301095 - ll Weight, - 12 OPP. 
Bl6-301095 - 11 Weight, - 12 OPP. 

Bl6-3010% - 5 Ballast 

916-301095 - 5 Ballast 
B16-301095 - 5 BaUaSt  

B16-301095 - 13 Ballast 
B16-301095 - 5 Ballast 
Bl.6-301095 - 5 Ballast 

B16-301095 - 5 Ballast 
B16-301095 - 5 Ballast 
B16-301095 - 5 Ballast 
B16-301095 - 5 Ballast 
B16-301095 - 5 Ballast 
B16-301095 - 5 Ballast 

B16-301095 - 5 Ballast 
B16-301095 - 5 Ballast 
B16-301095 - 5 Ballast 

B16-301095 - 5 Ballast 

B16-301095 - 5 Ballast 

- 
NO 
rn 
2 
1 
2 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

- 
WEIGHT 

40.0 
20.0 
40.0 
20.0 
20.0 

131.2 
131.2 
131.2 
131.2 
131.2 
131.2 

51.2 
51.2 
55.7 

m.2 
111.2 

55.7 
55.6 
55.6 
55.6 
55.6 
55.6 
55.6 
55.6 
55.6 
55.6 
55.6 
55.6 
55.6 
55.6 

r -  0 
2A.G 

CENTERS OF GUVITY+ 

xa 
1076.1 
1076.1 
1076.1 
1056.4 
1056.4 

1029.8 
1029.8 
1029.8 
1029 . 8 
1029.8 
1029.8 
1030.9 
1030.9 

1081.7 
1081.7 
1084.3 
1014. 0 
1014.0 
1014.0 
1014.0 
l0U. 0 
1014. 0 
1014.0 
1014.0 
1014.0 
1014. 0 
lOlJ+.O 
1014. 0 
1014.0 

.rnLr, 2 ruur../ 

1084.3 

Y 

40.4 
39.9 
19.7 

-38.8 
38.7 
36 n 

-4l.O 
-40 9 
-12.2 
12.5 
40.9 
U.0  

-35 4 
46.0 
18.0 
13.2 
0.0 

-11 4 
18.7 
4l.l 
45.9 
48.6 
48.4 
29.7 
18.6 
2.6 

-8.9 
-29.9 
-40.8 
-48.3 
-480 7 

r-V. v 

2 

0.0 
-6.0 

-35.1 
35.7 
35.8 

-37.5 
37.7 
54- 1 
54.2 
37.7 

-37.6 
44.2 
31-4 
-0.6 
-ll. 9 
-18.1 
-13.1 
45.4 
26.5 
16.9 
5.0 

-6.4 
-38.8 
-45 9 2 
-48.9 
-48. 1 
-38.9 
-26.9 
-7.4 
4.1 

20  2 
J J - 4  

-#Centers of gravity a r e  i n  the NASA Reference system except that the longitudinal 
(Xa) has an origin 998.7 inches below the Conmrand Module Structure mold l ine.  
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEhlS DIVISION 

itlEM0VABL.F TTEXS 

SERVICE MODULE 

BOILERPLATE STACK NO. 2'7- 

ITEM 

B1.7-330111 SPS Helium Tank 
B17-330111 SPS HeUum Tank 
B17-330112 Tank Dummy Oxygen 
B17-330112 Tank Dummy w g e n  
B17-330113 Tank Dunuuy Hydrogen 
B17-330113 Tank Dunnny Qdrogen 
R17-330116 Tank RCS Oxidizer 
B17-330116 Tank RCS Ckidizer 
B17-330ll6 Tank RCS Oxidizer 
B17-330116 Tank RCS Oxidizer 
E17-330117 Tank RCS Fuel 
El?-330117 Tank RCS Fuel 
B17-330117 Tank RCS Fuel 
El?-330117 Tank RCS Fuel 
B17-330118 Tank RCS Helium 
B17-330118 Tank RCS Helium 
B17-330118 Tank RCS Helium 
B17-330118 Tank RCS HeUum 
B17-330119 Elec. Power Supply 
B17-330U.9 Elec. Fbwer Supply 
B17-330119 Elec. Power Supply 
B17-330108 Heat Exchanger 
B17-330108 Heat Exchanger 
B17-330109 Valve 
B17-340101 SPS Mdieer  Tank 
B17-340101 SPS Oaddiser Tank 
B17-340102 SPS h e 1  Tank 

B17-43OOO3 RCS Engine Cluster 
B17-430003 RCS Engine Cluster 
B17-43OOO3 RCS Engine Cluster 
B17-430003 RCS Engine Cluster 
B17-330100 SPS Engine (Includes 

B17-330100-ll Ballast 
B17-330100-ll Ballast 
s i6  -30109 5- 5 Ballast 
B16-301095-5 Ballast 
B16-301095-5 Ballast 
B16-301095-5 Ballast 

B17-340102 SPS Pu01 Tank 

f ollowlng bal las t )  

NO. 
IZQ. 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 

- 

- 

'vIBTGY" 

436 5 
436.5 

401.8 
98.0 
98.0 

146.9 
146.9 
M . 9  
146.9 
77.9 
77.9 
77.9 
77.9 
5.0 
5.0 
5.0 
5.0 

241.5 
241.5 
241.5 

15.5 
15.5 

332.0 
332 0 
287. 5 

404 8 

15.0 

287.5 
26.4 
26.4 
26.4 
26.4 

690.9 
7.7 
7-7 

55.6 
55.6 
55.6 
55.6 

CENT 
Xa 

924.5 
967.5 
970.7 
895 0 3 
933 00 
858.0 
979.5 
979.5 
938 . 3 
938.3 
979.5 
979.5 
938 3 
938 0 3 
958.9 
958.9 
958.9 
958.9 
860.5 
860.5 
860.5 
836 7 
836 . 7 
835.8 
908.0 
908.0 
909.9 
909.9 
958.9 
958.9 
958.9 
958.9 

826.6 
830.3 
830 3 
832 . 6 
827 . 6 
827.6 
827 . 6 

is OF G: 
Y 

0.0 
0.0 

23.0 
42.4 
42.4 
-6.0 
6.0 

-69.5 
69.5 
-6.0 
6.0 

-69.5 
69.5 
4.0 
6 .O 

49 .5  
69.5 

-24.2 
-47 4 
-27.6 
54.4 

-31.3 
36.2 

-48.3 
48.3 

-14.8 
U.8 
10.5 

-10.5 
-80.5 
80.5 

0.0 
-2.0 
-2.0 
-2.2 
1.3 
1.3 

-1.3 

23.0 

.-an* 
Z 

0.0 
0.0 

-29.7 
-29.7 
-42.4 
4 . 4  
73.0 

-73 0 
25.0 

-25.0 
73.0 

-73 0 
25.0 

-25.0 
73 00 

-73.0 
25.0 

-25.0 
31.3 

~- 

40.8 
56.1 
35.1 

-40 e 7 
33 -4  
-6.6 
6.6 

-47 8 
47.8 
80 .5  

-80 .5  
10.5 

-10.5 

0.3 
-7.3 
43.4 
0.6 
6.3 

-4.5 
6 -3 

26 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION S Y S T E M S  DIVISION 

Xa 

827.6 
823.4 
823. h 

REMOVABLE ITpls 

SERVICE M O D U B  

BOILERPLATE STACK NO. 27 

Y Z 

-1.3 -4.5 
1.3 6.3 
1.3 -LA. 5 

ITEN 

- SPS Engine (Includes 
=g b a l l a s t )  (Continued) 

B16-301095-5 Ballast 
s i 6  -301095-5 Bal las t  
B16-301095-5 Ballast 
B 16 -30109 5- 5 Ballast 
B16-301095-5 Bal las t  

1 
1 
1 
1 
1 - 

55.6 
55.6 
55.6 
55.6 
55.6 

* Centers of grav i ty  a re  i n  the  NASA reference system except t h a t  the 
longi tudinal  (Xa) has an or igin 998.7 inches below the  command module 
s t ruc tu re  mold l ine .  
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BOILERPLATE - STACK NO. 27 
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O R I G I N A T I N G  A G E N C Y  A N D  O T H E R  S O U R C E S  C O D E  

NkA - %ID 

Actual Keight and Balance Report Boilerplate Stack No, 27 
Second Vehicle f o r  Dynamic Test 

D O C U M E N T  N U M B E R  

SID 63-1k3-13 

P U B L l  C A T I O N  D A T E  

30 October 1964 

A B S T R A C T  

C O N T R A C T  N U M B E R  

U S  9-150 

The ac tua l  weight and balmce report  i s  a contractual  requirement f o r  the Boilerplate 
and Airframe stacks. 
s e t  for th  a t  the BP 27 DEI on 17 September 1964. The Launch Escape System represents 
the  Block I configuration l e s s  the booster cover i n s t a l l a t i o n  and the  Command Module 
i s  ba l las ted  t o  the  Block I control  weight. 
f i n a l  configuration as weighed without water ba l l a s t .  The SLA weight i s  based on the  
1 November s t a t u s  l e s s  propellant dispersal  system and represents a predicted b a l l a s t  
arrangement t o  meet t h a t  t o t a l  weight. 
t i o n  data a r e  based on calculated values. The Commacd Module and Service Module data  
a r e  derived from the ac tua l  weighing of the individualmodules. 

The data  presented here i s  in agreement with requirements a s  

The Service Module weight i s  based on the  

The Launch Escape System and the  SLA configurz- 


